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Dynamic and Thermal Effects 


can be derived depending on the character of the load-deflection curve assumed. 
For a linear relationship corresponding to a dynamic load W^, Fig. 11.3, the number 
of g units can be expressed as 


2(a + ) 

" = -T- 


( 11 . 8 ) 


Based on the above formula the maximum dynamic force acting on the object 
would be nW where W denotes the weight of the object. When is relatively small 
the dynamic ratio n becomes inversely proportional to the amount of penetration. 
On the other hand, when a = 0, Eq. (11.8) reduces to n = 2, which is consistent with 
the standard case of sudden loading when the support is suddenly removed. The 
same result, of course, was shown to follow from Eq. (11.5). Although Eq. (11.8) 
is at best approximate it does indicate that by increasing 6^ we are effectively 
providing more cushioning. The approximate nature of Eq. (11.8) stems from the 
fact that the {6^ — portion of deflection shown in Fig. 11.3 is assumed to be 
linear. 


Design Problem 11.5 

A section of steel casing of mean radius i2, wall thickness h and length L = 40 ft falls 
under gravity from a height a = 500 ft on a thick layer of sand. The fall is assumed to 
be perfectly axial, and the depth of penetration into the sand is found to be equal to 
6 c = 30 in. Calculate the approximate axial stress in compression caused by a sudden 
deceleration on impact. Assume the specific weight of steel to be 7 = 0.283 Ib/in.^. 

Solution 

The weight of the casing is 
W = 2TrRhL^ 

The dynamic force is 


F = nW 


The corresponding axial stress is 

^ nW 2'KRhL^n ^ 

~ 2TrRh ~ 2irRh ~ 


Hence, employing Eq. (11.8) gives 
^ 217(0 -f 6c) 

•^dyn — c 


On substitution, the above equation yields 

„ 2 x 40 x 12 x 0.283(500 x 12 4-30) . 

Sdyn = -- - = 54,608 psi 


(377 N/mm^) 


♦ 



